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OR years the most serious. political problem in this 
country has been to meet effectively the industrial com- 
petition of other countries. We have endeavored to solve the 
problem by tariffs regulated to cover the difference between 
the cost of labor in this country and the countries of our com- 
petitors. Notwithstanding the fact that such tariffs have been 
high at times, it still remains true that millions of dollars of 
foreign manufactured products annually pass through our cus- 
tom-houses and compete successfully with our own produc- 
tions. While some of the foreign manufactured products sold 
here are cheap in quality and poor in character and finish, yet 
avery large amount of the annual importations is made up ot 
goods which are artistically of a higher character than those 
produced here, and represent a finer and more skillful treat- 
ment than our manufacturers find it profitable or possible to 
give similar productions. 

It is a puzzle to many of our manufacturers to understand 
how such beautiful and artistic results can be produced at such 
seemingly ruinous prices. Yet the German, French and 
English manufacturers send their products all over the world 
at the same prices and grow daily more prosperous, while our 
own manufacturers look on and see a splendid trade vanish 
into foreign hands. There is really no legerdemain about it. 
The trick is exceedingly simple, if one only knows. It is 
merely to give our boys and girls the same scientific and 
technical education and to the same extent, as is furnished by 
our industrial enemies to their youth. To show how in one 
country, at least, carefully studied, psychologically sound, and 
conspicuously successful efforts are being made to make of a 
people a great industrial army, steady as a church and irre- 
sistible as an avalanche, is the purpose of this paper. 
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Germany’s Success in Trade Traceable to Scientific 
Education 

Much has been said and written concerning the phenome- 
nal progress made by the Germans in wresting from their 
industrial competitors some of the markets of the world. 
Germany is sending her goods into our markets with increas- 
ing volume, and she has measured the sword of trade with 
England and France for the markets of Eastern Asia, Aus- 
tralia, Africa and South America. To the careful student of 
industrial conditions all over the world, and especially to one 
who examines the conditions of international trade, there is 
no doubt that the greater part of Germany’s recent industrial 
success is distinctly traceable to the one factor of the scientific 
education of the population. The one distinguishing char- 
acteristic of this education is specialization, with the depth, 
the completeness of grasp and the thoroughness which come 
to men who direct their lives patiently and steadily toward a 
single definite end. 

The idea that any man can do many things well or that 
aman can play many roles in his short life, does not obtain 
in Germany, and consequently he is fitted for his life task with 
the best manual and mental instruction possible to be given 
by those who train him. This idea lies at the base of the 
industrial system in Germany, and consequently the men who 
are factors in the industrial life of that country to-day will be 
followed, not by those who are less capable, but by those more 
capable, for they are being trained in the schools and univer- 
sities of the Empire for places in an industrial army every day 
being recruited and better organized. The rest of the world 
may take this one fact for granted. They need hesitate no 
longer in a belief, perhaps, that the next generation of Germans 
will have less technical skill than their fathers. On the other 
hand, it will be fortunate for England and this country if Ger- 
many shall not all the while tend toward greater productive 
efficiency, in support of which prophetic belief every passing 
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decade will furnish us more and more impressive testimony. 
In the face of such a commercial competitor, who is here not 
for a year but for many years, who is all the time growing 
stronger and more formidable, it is certainly important to study 
her methods, and the sooner we do this and the sooner we 
adopt those features of her system which can be advantage- 
ously grafted upon our own to make us more effective in pro- 
duction, the better it will be for the people of the United 
States. 


Not Cheap Labor But Fuller Knowledge 


For a long time the theory that Germany owed her rapid 
commercial expansion to cheap labor was generally accepted. 
As the question is more closely examined, however, the real 
cause is better understood, as is shown by the studies of a 
Commission of the British Iron Trade Association made in 
1895. It was found that the German exports of finished iron 
and steel in 1894, were only 500,000 tons less than those 
from the United Kingdom, having increased to the extent 
OF Nearly 50 per cent. since 1890. : This Commission 
included representative iron and steel manufacturers in Great 
Britain and delegates from various classes of the employees. 
When they returned home from their visit of inspection to the 
Continent they declared that German success was due pre- 
eminently to superiority in skill and technical training. The 
Commission furthermore stated that it had been much 
impressed with the admirable discipline which was maiftained 
among the workmen and the quiet machine-like steadiness 
and regularity with which their duties were performed, ‘‘ Each 
man worked,” the report continued, ‘as if he were a piece of 
machinery fitted to its proper place which did the right thing 
at the proper moment, because it could not do otherwise.” 
The superintendents, the foremen and even the directors of the 
gangs of laborers were found to be men who had been pre- 
pared for their special tasks in scientific schools. 
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What is true in the iron industries is true also in the tex- 
tile industries. Germany imported from the United States in 
1880, 452,287 bales of cotton; in 1892, 1,544,841 bales; in 
1895, 2,310,284 bales. She strides ahead with seven-league 
boots, importing the raw cotton that is raised upon our South- 
ern plantations, manufacturing it into goods of a thousand 
kinds to export it again into markets which once were in the 
almost monopolistic control of Great Britain. 

The system of education in Germany rests upon the most 
practical and the most substantial foundations. It is not a 
sudden growth, but it is all the while being improved in con- 
formity with the latest developments in pedagogical science. 
The elementary schools—the so-called Volksschulen—in town 
and country are expected to take care of all children between 
the ages of six and fourteen years. Attendance at these 
schools or at others of some kind not less good is made com- 
pulsory by law. Ascending in the one direction from these 
Volksschulen, which are the root of the educational system, 
are the Gymnasien—the classical schools, where boys begin- 
ning at about the age of nine years enter upon a course in 
which Greek and Latin play an important part, and at last 
(nine years later) come to the University, which stands at the 
top of the entire educational organization of the country. 

Another course of development through which a boy 
may pass leads him from the Volksschulen to the Real- 
schulen, or schools of some allied character, in which the Realien 
—the realities, the exact sciences—rather than Greek and Latin 
are taught, and these as a rule bring him into the Technische 
Hochschulen (Technical High Schools), or Polytechnica (Poly- 
technic Schools), of which there are nine of the highest 
class in Germany, three of them in Prussia, at Berlin, Aix-la- 
Chapelle (Aachen) and Hannover, respectively. The student 
may, of course, if he prefers, pass into a school of mines, into 
the one at Freiberg, in Saxony, for instance, or the other at 
Clausthal in the Harz Mountains, or may enter some other 
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technical school of a special kind and not lower in rank. 
Relatively a very small proportion of the. people of course can 
attend school for so long a time and the masses finishing in the 
Volksschulen, the elementary schools, pass on to the secondary 
schools, the Buergerschulen or into (the Fortbildungsschulen) 
the night schools, and into the special commercial, technical 
and industrial schools, of which there are a great number 
everywhere of lower rank than those which have just been 
mentioned. 

Finally, when after the elementary studies are finished and 
the youth can go no further—especially in country districts— 
teachers go to them, the ‘‘ Wanderlehrer,’’ scientific experts 
who are commissioned to travel from place to place to 
talk to the peasants, to instruct them in stock breeding, in 
the fertilization and preparation of soils, the gathering of crops, 
the grafting and care of trees, a feature of the German edu- 
cational system which has contributed so much to intensive 
methods of agriculture, such as perhaps no other people any- 
where, even the French not excepted, can surpass. These 
general statements may serve to show the tendencies which 
are at work in the German educational system. They are 
shown imperfectly, of course, for the most detailed description 
wouldbe required to depict the specialization which has occurred 
in the commercial and technical schools to prepare boys of 
this or that order of mind for the craft that may best suit them, 
to meet the requirements of those who for financial reasons 
cannot go beyond a certain point and to bring everyone, if it is 
possible, to a degree of development so that he may be pre- 
pared to take a useful place in the industrial ranks. 


Commercial High Schools 
Passing over the Fortbildungsschulen and the merchants’ 
or business men’s unions as educational agencies fostered 
mainly by private enterprise, let me call your attention in a 
special way to such schools as would fit somewhat readily the 
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genius of our institutions and our people. First among these 
are the Commercial High Schools which are intended to train 
men for mercantile careers. As their name indicates, they 
correspond in grade to our high schools, and the student 
receives instruction in history, geography, chemistry, the 
modern languages, mathematics, book-keeping, political 
economy, commercial law, etc. A model school of its kind 1s to 
be found in Leipsic, and our consul there says in regard to it: 
‘“‘ The school neither aims nor hopes to replace actual experi- 
ence, but it does aim and its does hope to build the boy up 
and out in sucha manner as to enable him to use his eyes, 
ears and faculties in acquiring knowledge rapidly ; to exercise 
’ good judgment and tact; to give satisfaction and to go climb- 
ing upwards. Nowhere can men now expect to make records 
unless their education has been such as develops the parts 
indicated above. The practical work differs in no way from 
work in actual life. These schools are the Meccas of learning 
to many nationalities. Since the opening of the Leipsic 
school it has educated 14,110 students; of these 2341 were 
foreigners, 194 English.” 

It is required that those who apply for entrance to the 
school shall be at least fourteen years old. In what high 
esteem the work done by these schools is held by the business 
men of Germany is shown ina petition recently presented to 
the government of Saxony asking that greater assistance be 
accorded to this form of education. Thirty-six Saxon com- 
mercial societies united in this request. The petition said : 
“If our commercial men are to be better educated, if their 
standing in the world is to be worth anything, they must add 
to the very best possible practical training special, careful sci- 
entific supplemental training.” Saxony saw this fact a long 
time ago and began the system to which she can point with 
pride, and to which she—an inland kingdom hundreds of miles 
from the sea—owes the greater part of her commerce, amount- 
ing to upwards of $100,000,000, with foreign States. In the 
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last few years she has added ten to the thirty commercial 
schools in which her merchants were trained. It is the duty 
of the State to take the initiative, to help and to improve. 


The Manual Training Schools 


The Commercial High Schools for the training of clerks 
and business men are distinct in aim and purpose from the 
technical and industrial schools. The former simply teach 
young men the principles of commercial intercourse, book- 
keeping, and the methods which prevail in the commercial 
world. The technical schools, however, prepare a young man 
for some special handicraft. They are the manual training 
schools, and their name is legion in Germany. Indeed, they 
are of almost every kind, some under State control, some 
directed and supported by city and communal governments, 
some maintained by corporations, religious associations and 
private individuals. Our commercial agent at Mayence, in June, 
1893, reported that there were then in Germany, according 
to statistics furnished him, 328 places of instruction in manual 
training. One hundred and fifty-six of the 328 are said to 
have been established since 1888. Dresden had seventeen of 
the entire number ; Cologne, fifteen; Berlin, ten, etc. Forty- 
five per cent. of these were maintained by the taxpayers ; that 
is, were run at State or communal expense.. Saxony is said 
to lead in this work of manual training. The instructors of 
all the schools of this kind in the Empire were said to number 
648, and the pupils 14,215. The average attendance at these 
schools, taking the entire Empire into account, showed a 
proportion of 28.8 per 100,000 inhabitants. 


Schools for Special Trades and Industries 


There are manual training schools and technical schools 
of a higher or lower grade for almost every industry: for 
weaving, knitting, soap-making, building, clock-making, 
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brewing, tanning, dyeing, farming, horse-shoeing, plumbing, etc. 
Recently a school for the study of the culture of the sugar 
beet, an industry which brings so much wealth to Germany, 
was opened in connection with the Technical High School at 
Brunswick. Wherever there are shipping interests there are 
schools for teaching the technology of navigation and marine 
engineering. The shipyards of Bremen, Hamburg, Kiel and 
Stettin are coming to rival in many respects the British yards. 
Our consul at Chemnitz says: ‘It is not necessary to urge 
the importance of such education where so much depends 
upon accurate knowledge. It is, or should be, some satisfac- 
tion to the thousands who go down to the sea in ships to 
know that every man on board, from the humblest fireman to 
the captain, understands his work and holds a certificate to 
that effect. That Germany is closing in on other nations, and 
that accidents to her naval and merchant marine are rare, are 
facts that are due in no small degree to her splendid technical 
schools.”’ 

A few years ago the tanning industry showed signs of a 
decline. A tanning school was at once established in Saxony. 
A corps of chemists and technologists was secured to direct 
the work of tanning and preparing the skins so that the Ger- 
man people could regain their position in this business, hold 
their old markets, and perhaps gain new ones. When the 
machine came into use as a factor in clock-making, the 
mechanics who lived among the hills of the Black Forest, and 
who had long subsisted upon the profits derived from carving 
the wooden frames of cuckoo, bugle, and other clocks were at 
the point of being driven out of the trade. The Grand Duke 
of Baden at once established a school for clock-making at 
Furtwangen and the young men of the Swartzwald Mountains 
were soon able again to compete with the world at the lucra- 
tive business, which but for this school would have been lost 
to them for all time to come. As Consul Monaghan says 
in his report to the State Department: “ If an industry 
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lancuishes in Germany, immediately a commission inquires into 
the causes and recommends remedial measures, among which 
usually is the advice to establish technical or industrial schools 
devoted to the branch of business under consideration.” This 
is a true statement of the German method and it is a method 
which other nations that would rival Germany in trade and 
commerce should understand and consider most carefully. 


The Technical High Schools 


Ascending in the direct line of technical education in 
Germany the admirable Technical High Schools are reached, 
of which there are in Germany nine of the first rank, namely 
at Berlin, Hannover, Aix-la-Chapelle, Munich, Dresden, Stutt- 
gart, Karlsruhe, Darmstadt and Brunswick. These enjoy the 
direct patronage of the State in which they are individually 
situated, and, indeed, like the universities, they are under 
the direct patronage as a rule of the reigning king or grand 
duke, as the case may be. Just as the monarch maintains an 
opera house and assists in the maintenance of his universities 
and other agents which work for the higher culture of the 
people, so he is the benefactor of great schools for technical 
instruction. Thus the Technische Hochschule at Berlin is a 
Prussian institution under the King of Prussia’s patronage, the 
the one at Dresden is the affair of the King of Saxony, at Stutt- 
gart of the King of Wurtemberg, at Karlsruhe of the Grand 
Duke of Baden, etc. The instruction imparted in these schools, 
unlike that in the manual training schools of the previous class, 
is of the highest character. They are great institutions for the 
teaching of applied science ; science not for the sake of science, 
but always for some practical end. Architects, engineers, 
chemists, metallurgists and technical experts of the highest 
grade are prepared in these schools. 

There are, besides, in Germany schools working toward 
special technical ends which have a similar rank with the 
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Polytechnica, notably the two famous Schools of Mines, one 
at Freiberg, among the mines in the hills of Saxony, and the 
other at Clausthal, in the Harz Mountains, in the mining 
region there. Both, and especially the former, have so high 
a reputation that they have long attracted students from afar, 
many of our own mining experts and metallurgists having 
received their training in these splendid institutions. The 
school at Clausthal was organized as early as the end of the 
sixteenth century. It is situated in the very midst of the 
Harz Mountains, among the lead, copper and silver mines 
which had begun to be worked in ancient times when the 
product, together with dried herring and other rough articles 
of trade, were conducted on the great caravan route which 
extended from northern Germany by way of Venice to Bagdad 
and the East. 
The mines, owing to the application of strictly scientific 
principles, are still worked at a profit, though they are now 
very deep and the cost of operation is extremely great. The 
Government supports the academy and also runs the mines, 
largely for the reason that they serve so well as an object 
lesson to the students. Valuable collections are connected 
with the academy. There are laboratories for chemists, 
physicists, assayers, geologists, microscopists, etc. The 
instruction is very cheap—only a few dollars per school term 
—and everything is done to make it easy, rather than hard, 
to get a higher training in the sciences. ‘There are courses in 
the higher mathematics, physics, chemistry, mineralogy, 
mechanics, surveying, metallurgy, blow-pipe analysis, and 
general jurisprudence, and there are even lectures on physi- 
ology and anatomy, intended to serve the students in good 
stead in case of mine disasters. Here mills and smelting 
furnaces are in active operation at the mouths of the shafts 
which have been sunk into the mountains. Among the pro- 
fessors are numbered some of the most expert mining tech- 
nologists in the world, and although Germany is not by any 
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means primarily a mining country, students are drawn from 
every land; and to the influence of this institution is largely 
due the reputation which the German people are so rapidly 
winning as metal workers. 


The Capstone of the Edifice 


Finally, at the summit of the German educational 
structure, the capstone of the entire edifice, are the universities, 
of which there are twenty in the German empire. Curiously 
enough, it has been in the universities that the movement for 
technical education found its impulse. It has been from the 
universities that the men have gone out who have placed 
Germany upon that basis of industrial effectiveness which she 
occupies to-day. Imbued with the spirit of investigation and 
inexhaustible patience in pursuit of scientific details, the 
university men have placed Germany’s educational system 
upon a firm foundation. 

Though the universities do not attempt to train men for 
technological careers, yet so great is the development in the 
instruction due to a study of pure science that in one department 
of science at least—chemistry—the university man has shown 
that he can be of greatest assistance to industry. It is really 
a question whether the great revival in German commerce and 
industry is not due at bottom to the German chemist. 

Certainly in no other land has this science enjoyed a 
development so wholly phenomenal. Several of the most 
direct and most visible benefits which have come to the Germans 
because of the high development of their chemical knowledge 
are stated by Mr. Monaghan, our zealous consul at Chemnitz. 
In a report dated July 21, 1896, he says: ‘‘ Many industries 
have contributed their share to the common weal (in Germany). 
Among these none so much, certainly none more, than the 
factories producing artificial dyestuffs. Although these fac- 
tories are practically only thirty years old, they have grown so 
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large from small beginnings that they constitute to-day not 
only an important branch of the Empire’s industries, but have 
borne a big part in helping to develop and enlarge the national 
welfare. The object of these industries is to supply, artificially» 
what once was won from natural products ; in other words, 
to take from tar a cleaner, cheaper and more easily handled 
dyeing material. What was won from madder, indigo, dye- 
wood, insects and mollusks is now made from stone-coal tar. 
Nor are the colors less beautiful or less lively. * . *% % 
Efforts are being made to equal the indigo of the tropical 
lands with dyes won from chemical products. The $5,000,000 
paid annually by the Empire for indigo tempts chemists to 
try hard to get a substitute. It is believed that the science 
which has had such success in recent years will win here. It 
is interesting to note that this entire aniline industry originated 
in England and France, that it is an adopted child in this 
Empire ; but that care, analysis and perseverance have put 
the productions of this people at the very head of the column. 
* * * The distinguished position obtained and held to-day 
by the German Empire is due to the fact that every effort put 
forth and every step taken was made along the strictest scien- 
tific lines. In no land is scientific chemistry so eagerly studied 
and cultivated as here. Enterprising manufacturers had the 
intelligence and far-sightedness to see, the capacity to compete 
and the skill to improve over all competitors. Hermsdorf, 
the greatest dyer of blacks in the world, worked out his 
problem successfully by putting chemists side by side in 
laboratory and shop with his practical dyers. Energy, intelli- 
gent efforts, scientific analysis—these were the secrets of his 
success, and these are locked away from no people. When one 
thinks of the Empire’s wonderful success in these lines in the 
last thirty years, one wants to urge his own people to employ 
the same means and to struggle for the same success. The 
quantity of dyes going into our country is enormous. The 
raw material out of which most of them are made—tar and 
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naphtha—are much more abundant with us than with these 
people.” 

The German genius for working out these scientific prob- 
lems and for practicing economies in production, in making 
what is valuable out of waste and in making valuable articles 
out of raw material that is cheaper than the raw material 
used in some other country is attested in many ways. The | 
commissioners appointed in 1885 by the British ironmasters to 
visit Germany and Belgium in the interests of their trade were 
surprised to discover when they reached Germany that a special 
kind of coke oven was in use there, and in this way the 
by-products, such as gas, tar and benzole could be collected, 
and these were later worked up by chemists. They were then 
placed as credits upon the company’s books, tending in this 
indirect way to reduce the cost of production. 


University Men in This Country and in Germany 


The extent to which technical and scientific men are 
employed in the great industrial establishments in Germany is 
not the least amazing of the many industrial surprises to the © 
American visiting them. Dr. C. Duisberg, who in May, 1896, 
was the guest of the New York section of the Society of 
Chemical Industry, speaking of the Bayer Dye Works, of 
which he is the manager, said that they had in their employ 
100 chemists who had a university education, and twenty-five 
engineers who had a technical education. From none:of these 
chemists are striking results expected during the first year of 
their appointment. It will be sufficient if he perfects himself 
as much as possible in the branch of the business that has 
been allotted to him and tries to master it. Soon these men 
become productive and give the service expected of them. It 
is certain that nowhere else has the gap between the educa- 
tional system of the country and the practical interests of the 
people been closed up in so effective a way. Certainly in 


America, manufacturers do not give the support to scientific 
education that is given in Germany, and certainly no such 
close and intimate relationship exists between the schools and 
industries in this country as is found in Germany. 

The responsibility for our backwardness in this respect 
is perhaps hard to place. There is no doubt that in this 
country great strides have been made in the last few years, 
certainly more than have been made in England. Whoever 
may be to blame, it is a humiliation when the question is looked 
at from a national point of view, in the light of the tremendous 
advances which have been made along this line in Germany. 
On the one hand, the university men are disposed to complain 
that the industrial leaders of the country do not make a fuller 
use of all this skill and talent which the institutions of learning 
are all the while preparing for them. On the other hand, the 
manufacturers complain of the impractical nature of the train- 
ing given in the colleges and the universities, and of the 
unsatisfactory character of the young men who are employed 
and are put to the test in practical commercial life. The fault 
is doubtless to some extent mutual. It is certain that the 
greater part of our institutions of technical and scientific learn- 
ing, in so far as we have these, have not been doing their full 
duty, and itis doubtless true, too, that there has been little of 
that patience in awaiting results which is characteristic of the 
German manufacturer. The more closely these interests can 
be allied, the educational and the practical, the more effectually 
the gap can be closed, the practical interests being brought 
up to the standards set by the educational and the educational 
interests being brought up—for it is a going up, an ascent anda 
progress on both sides—to the standards set by actual experi- 
ence, the more surely and the more truly will we advance. 


The German Spirit of Investigation 


It ought to be said that the student in Germany enters 
upon his work in another spirit than do young men who some- 
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times attend English and American universities, and whose 
education costs large sums of money. It is the spirit and not 
the show and the display which counts in Germany. When it 
is desired to start a school the money which is available for 
the purpose is not invested in costly and beautiful buildings. 
An old castle, a monastery, a deserted warehouse, or any old 
building with a sound roof is secured and the school is estab- 
lished. The money is used to employ teachers who are full 
of the spirit of investigation, and who are willing and able to 
impart their knowledge to others. There are now so many first- 
class university graduates in Germany that it is not difficult to 
find such men. 

Some of the most famous universities and technical 
schools in Germany are in buildings of a very unpretentious 
kind. Some of the most eminent professors in Germany have 
laboratories, which, to the stranger from other lands, are a 
source of never-failing wonder: so poor, so uncomfortable, 
indeed, are they that students who are accustomed to better 
surroundings cannot understand how scientific results of so 
splendid a kind can be obtained under conditions apparently 
so altogether unfavorable. Some of the oldest and most valu- 
able libraries are likewise in buildings which are wholly devoid 
of attractiveness. The school is not the mere building in 
which it is housed—it is the man or men who teach there and 
the spirit which is communicated to the students and which 
goes to leave its impression upon the entire intellectual and 
scientific life of the country. This furnishes a contrast indeed 
to the tendency which so often seems to be at work in other 
countries—to erect magnificent buildings first, and then, if For- 
tune favors, to bring the great teacher—the man who knows 
more than his fellow-man, afterwards. 

The government in Germany has ordered these things 
differently. The money which our generous men in America 
give to the colleges and universities, depending as they usually do 
upon the support granted by private individuals, is frequently 
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expended to gain ends that the German has no especial ambi- 
tion to reach. Indeed, the terms of the gift often contain the 
definite condition that the money shall be used to construct a 
building which shall stand as a monument to the donor, and 
seldom is it that these splendid endowments can be drawn 
upon to establish chairs which would better facilitate, it would 
appear, the real work of higher education. The buildings 
seem to come first, the real school, that is the men who can 
lead the students up to the new intellectual levels, long after- 
wards. Too often in the midst of all this luxury and splendor 
the young men are led away into an inordinate love of the fine 
things, a passion for athletic contests, rather than for real 
mental gain, and the true objects of education are altogether 
lost tosight. The professor drifts into intellectual lassitude, or 
what is perhaps more harmful, a misdirected zeal, and the 
managers of the institution fail somehow to spread that regard 
for the truth in learning, that practical knowledge which is 
based on human experience—distinguishing and rather gen- 
eral characteristics of the German professor of to-day. It is 
certain, therefore, that we have much to do in this country in 
the next few years to bring our institutions of learning up to 
that plane which they must occupy if our national life is to be 
really strong and really progressive. 


The Proposition for a National University 


It is true here as it is in Germany that we must improve 
at the top, and, with the universities as a starting point, the 
leaven will be provided which will influence the whole lump. 
It is true that much good work is being done all the while. 
There are improvements going forward constantly. We are 
developing groups of educators who are manifesting the true 
educational spirit. The universities are being placed upona 
firmer basis without State aid—and this is a real misfortune 
from many points of view. It is certain that as soon as it 
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can be done there should be established by Congress a great 
national university which may serve as the type and model for 
all others in this country. This is a project which as early 
in the history of this nation as the presidential adminis- 
tration of George Washington appeared before the American 
people. Washington himself made grants to the institution 
which he hoped to see established, yet for more than a cen- 
tury there has been nothing at all but empty discussion of 
the matter—no real action. Bills for this purpose have been 
brought into Congress again and again, and in justice to the 
American people this worthy enterprise should not be longer 
delayed. Atthe same time we must establish commercial 
high schools in cities, must improve and strengthen our insti- 
tutions for manual training, and whenever and wherever it is 
feasible, special technical schools should be founded and main- 
tained by State and city governments. By this means one of 
the most powerful commercial nations in the modern world 
has attained her proud position, and it is a method of advance- 
ment so incontrovertibly good, so altogether sure that every 
people who do not wish to lag behind in the industrial race 
must adopt it at once and assist in this work with all the 
intelligent strength they can command. Indeed, no other 
course is open to us; no other is open to England. To con- 
fess this freely is much better than concealment out of a false 
pride in our own institutions; for then we can understand 
things which would otherwise be inexplicable, and we can take 
immediate steps to remedy a condition of affairs which, to 
express it most mildly, is very unfortunate. 


The Special Lesson for Philadelphia 


So far I have spoken in a general way concerning the 
lessons which the educational methods and systems of other 
countries teach us. What is the special lesson for Philadel- 
phia, for Pennsylvania? What can-the Manufacturers’ Club, 
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what can the manufacturers, merchants and business men of 
this city and State do to foster industrial and commercial edu- 
cation in Philadelphia and Pennsylvania, so that in the great 
industrial struggle of to-day, to say nothing of the future, 
our sons shall not be distanced by rivals from over the sea? 
Something has already been done, a start has been made, but 
much yet remains to be accomplished. In the establishment 
of the schools connected with the Pennsylvania Museum and 
School of Industrial Art, Philadelphia has made a great for- 
ward movement in the right direction. The progress and 
achievements of this institution are an honor to the State 
and are the justification for all the time, money and energy 
spent upon it by State, city and individuals during the past 
fifteen years, The discouraging thing in connection with its 
rise and progress is the apathetic and neglectful attitude of 
manufacturers towards it. These men who, from the nature 
of the school, are to receive most profit from it, directly and 
indirectly, are apparently indifferent to it, and it is safe to 
assert that if the school depended upon manufacturers alone 
for support, it would have closed its doors years ago. Yet 
not all the manufacturers are indifferent. No sooner does a 
manufacturer take the trouble to become acquainted with the 
institution and its workings, than he becomes an interested 
friend and helper of the school. This being the case, it is 
fair to suppose that many of our manufacturers are ignorant 
of the aims of the school and its methods of work. In view 
of the fact that it has been until recently the only school of 
its kind in the country, it is not surprising, perhaps, that 
knowledge of it is to a certain extent limited. 


Applying Art to Industrial Uses 


The special thing, concerning this school, to which I would 
direct your attention this evening is the fact that it endeavors 
to do what has proven to be of such incalculable service in 


20 


the German schools I have described, namely, to give its stu- 
dents a thorough fitting for special fields of work. In its art 
department the aim is distinctly practical—the application of 
art to industry. The work does not consist in mere art for 
art’s sake, mere painting for the sake of painting, but a thor- 
ough training in art simply that it may serve some distinct 
industrial end. So also in the textile department. The stu- 
dent covers all the arts of the textile industry, not to get a 
mere speaking acquaintance with them, but for the purpose 
of becoming a practical textile craftsman no less than an 
office manager. He learns the art of designing and is obliged 
to fit the design to the loom himself. Not only must he 
know loom-craft and designing, but he must know how to 
dye his yarns, and this means a thorough course in chemistry. 
Not only dyeing, loom-craft and designing must he master, 
but he must be a spinner and wool-washer, for without prac- 
tical acquaintance with all these arts, the textile worker is but 
imperfectly equipped. Thus it will be seen that the Penn- 
sylvania Museum schools are doing what the German 
technical schools are doing for the Empire, annually fitting 
a large number of young men to take commanding positions 
in the industrial army—to organize it and lead it to victory. 


Labor-saving Machinery not All-sufficient 


American manufacturers have been exceedingly success- 
ful in reducing the cost of production to a minimum by the 
invention of machinery capable of the maximum output with 
the minimum labor. Machines have been invented by thou- 
sands, appliances without number devised, and all sorts of 
economic plans employed to increase the output and to minimize 
the number of hands employed. The time has come when 
we can see the limit of economies in these directions. So far 
they have enabled us to meet foreign competition by cheap- 
ening the product below the foreign price, but the day of 
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reckoning has arrived when the foreigner has all our economic 
appliances, all our push and drive, and has something else 
which we have not: namely, trained skill. In running a 
manufacturing plant, the race is the same as in base ball ; team 
work will win against a combination of “‘ stars’? who may be 
brilliant in some directions, but who cannot win a game. 

It is sometimes assumed by some of our manufacturers 
who have been successful without a technical training, that 
such a training is unnecessary and that the men of ability will 
always come to the surface. Consideration of individual cases 
of successful manufacturers of this class will show that in 
some instances they obtained their start under peculiar condi- 
tions giving them special advantages, or they may have served 
along apprenticeship in the business, either in this or some 
other country. This of itself is technical training of a limited 
character, a fact that is usually overlooked. It is to be 
remembered, too, that the aforesaid conditions have changed, | 
and that some of these men could not start in business to-day 
as they did years ago, and they will themselves agree that 
this is the case. 

In conclusion, permit me to say that the greatest need of 
our country to-day is a system of technical schools of which 
the Pennsylvania Museum schools area type. These should 
be maintained by the State, and every dollar expended for such 
schools will bring in return a two-fold revenue, the first in 
riches and the second in the greater happiness which will come 
to a people who will not be working as we are to-day, in indus- 
trial confusion. Good times and happiness can only find a per- 
manent abiding place with our people when our industries and 
our commerce are managed by the highest skill, and this can 
come only through the best technical and commercial training. 


0229 -= 


pr eee 
RN 


ai 
He 


See 


2 


ise 


ae 


eon 
Der ee 


wii 


N/1198/03544/041LbXx 


\|| 
| 
/11498/03544/041LbxX 


| 


| 


l 


| 


| 


| 
| 
| 


| 
| 


| 


| 
| 
| 
| 
| 


o 
~ 
t+ 
oO 
t+ 
t 
uw) 
se] 
i=) 
co 
o> 
= 
a 
Oo 


| 
| 
| 
| 
| 
| 
\ 


| 


| 


| 


| 
| 


I 


| 
| 
N 


ae ea ek A a 
é ee ee 


ae ee 


